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Abstract 
Sea-level rise has emerged as one of the most consequential geographical dimensions of 
contemporary climate change. Rising global temperatures are contributing to ocean thermal 
expansion and the loss of glaciers and ice sheets, producing a long-term increase in global mean 
sea level. Satellite observations show that global mean sea level has risen by approximately 10 
centimeters since 1993, while the rate of rise has more than doubled over the satellite-
observation period. NASA reported that the global mean sea level increased by approximately 
0.08 centimeters in 2025, following a much larger increase of 0.59 centimeters in 2024; the 
year-to-year variation was strongly influenced by climate variability, but the long-term upward 
trend remains clear. Rising seas are particularly significant geographically because their effects 
vary according to elevation, coastal morphology, land subsidence, population density, 
economic development, infrastructure, and adaptive capacity. Low-lying deltas, coastal 
megacities, small island states, estuaries, and subsiding urban regions face especially high 
risks. Coastal vulnerability extends beyond permanent inundation to include tidal flooding, 
storm surges, shoreline erosion, saltwater intrusion, ecosystem degradation, infrastructure 
damage, livelihood disruption, and climate-induced displacement. The paper examines the 
physical drivers and spatial distribution of sea-level rise, identifies major dimensions of coastal 
vulnerability, and evaluates adaptation strategies including coastal defenses, ecosystem-based 
adaptation, resilient infrastructure, land-use planning, early-warning systems, and managed 
retreat. It argues that coastal vulnerability is not determined by physical exposure alone but 
emerges from the interaction of hazard, exposure, sensitivity, and adaptive capacity. 
Effective coastal management therefore requires geographically differentiated approaches 
combining climate mitigation with long-term adaptation and socially inclusive spatial 
planning. 
Keywords: Sea-level rise, coastal vulnerability, climate change, coastal geography, coastal 
flooding, erosion, sea-level extremes, adaptation, managed retreat, coastal cities, climate 
displacement 

 
1. Introduction 
1.1 Background of the Study 
The world's coastlines have historically been centers of human settlement, economic activity, 
transportation, agriculture, fisheries, tourism, and cultural exchange. Coastal regions contain 
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some of the world's largest cities and most important ports. They are also among the areas most 
directly exposed to the consequences of climate change. 
Sea-level rise is therefore not simply an oceanographic problem. It is fundamentally a 
geographical problem involving the changing relationship between people, places, 
environments, infrastructure, and hazards. 
The global mean sea level has increased substantially during the modern period. NASA's 
satellite record shows that global mean sea level has risen by approximately 4 inches (10 
centimeters) since 1993, and the rate of annual rise has more than doubled during the satellite 
era. A 2025 NASA analysis found that the rate of global sea-level rise increased from 
approximately 2.1 millimeters per year in 1993 to about 4.5 millimeters per year in 2023.  
Short-term variations do not invalidate this long-term trend. For example, NASA reported that 
global mean sea level rose only about 0.08 centimeters in 2025, compared with 0.59 
centimeters in 2024. The unusually low 2025 increase was associated partly with La Niña-
related redistribution of water onto land, while ocean temperatures remained exceptionally 
high.  
The significance of sea-level rise arises from its cumulative nature. Even relatively small 
changes in mean sea level can substantially alter the frequency and severity of coastal flooding. 
The United Nations notes that sea-level rise is already affecting coastal communities and low-
lying island states and is expected to intensify coastal flooding and other risks.  

 
2. Conceptualizing Coastal Vulnerability 
2.1 Definition 
Coastal vulnerability refers to the degree to which coastal populations, ecosystems, 
infrastructure, and economic systems are susceptible to harm from coastal hazards. 
A useful conceptual framework is: 
Coastal Vulnerability = Hazard + Exposure + Sensitivity − Adaptive Capacity 
Where: 
Hazard 
The physical threat produced by: 

• sea-level rise;  
• storm surge;  
• coastal flooding;  
• erosion;  
• extreme waves;  
• cyclones;  
• saltwater intrusion.  

Exposure 
The presence of: 

• populations;  
• settlements;  
• infrastructure;  
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• industries;  
• agricultural land;  
• ecosystems  

within hazardous coastal locations. 
Sensitivity 
The degree to which exposed systems are likely to experience damage. 
Adaptive Capacity 
The ability of communities and institutions to: 

• anticipate hazards;  
• prepare;  
• respond;  
• recover;  
• relocate;  
• modify infrastructure.  

This framework explains why two coastal regions experiencing similar physical hazards can 
experience dramatically different consequences. 

 
3. Scientific Drivers of Sea-Level Rise 
3.1 Thermal Expansion 
When seawater warms, it expands. 
As the global ocean absorbs heat, thermal expansion contributes to sea-level rise. 
The ocean has absorbed the overwhelming majority of excess heat associated with human-
caused global warming, making ocean warming a central mechanism of contemporary sea-
level rise.  

 
3.2 Glacier Melting 
Mountain glaciers are losing mass as temperatures increase. 
Meltwater eventually enters the oceans, contributing to global sea-level rise. 
Glacier loss is especially important because it responds to atmospheric warming across many 
regions. 

 
3.3 Ice-Sheet Loss 
The Greenland and Antarctic ice sheets contain enormous quantities of frozen water. 
Their mass loss contributes directly to sea-level rise. 
The future contribution of ice sheets represents one of the most important uncertainties in long-
term sea-level projections. 
This uncertainty is particularly important for planning because coastal infrastructure may 
remain in place for many decades or centuries. 

 
3.4 Changes in Terrestrial Water Storage 
Human activities can alter the distribution of water between land and ocean. 
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Examples include: 
• groundwater extraction;  
• reservoir construction;  
• irrigation;  
• changes in soil moisture.  

These processes can influence regional and global sea levels. 
 

4. Acceleration of Sea-Level Rise 
One of the most important contemporary scientific findings is that sea-level rise is accelerating. 
NASA's analysis of satellite observations indicates that the rate of global sea-level rise has 
more than doubled over roughly three decades.  
This matters because coastal impacts depend not only on how much sea level rises but also on 
how rapidly the change occurs. 
A gradual increase gives communities more time to: 

• strengthen defenses;  
• redesign infrastructure;  
• modify land-use plans;  
• restore ecosystems;  
• relocate vulnerable assets.  

Faster increases reduce the available adaptation window. 
 

5. Global Spatial Patterns of Coastal Vulnerability 
Sea-level rise is global, but vulnerability is highly uneven. 
Major vulnerable regions include: 

• low-lying river deltas;  
• coastal megacities;  
• small island developing states;  
• estuaries;  
• subsiding coastal plains;  
• densely populated coastal corridors.  

The United Nations identifies hundreds of millions of people living in low-lying coastal areas, 
while many of the world's largest metropolitan areas are located on or near coastlines.  

 
6. Low-Lying Coastal Areas 
Low-elevation coastal zones are particularly vulnerable because even modest sea-level changes 
can increase the frequency of flooding. 
Risk becomes greater when sea-level rise combines with: 

• high tides;  
• storm surges;  
• heavy rainfall;  
• river flooding;  
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• groundwater depletion;  
• land subsidence.  

Thus, coastal flooding often results from multiple interacting processes rather than sea-level 
rise alone. 

 
7. Coastal Megacities 
7.1 Urban Exposure 
Coastal megacities concentrate: 

• population;  
• buildings;  
• roads;  
• ports;  
• airports;  
• industries;  
• financial assets.  

This produces high exposure to coastal hazards. 
A major flood can therefore create impacts extending far beyond the immediately inundated 
area. 
Disruption may affect: 

• transportation;  
• electricity;  
• telecommunications;  
• food supply;  
• financial systems;  
• regional employment.  

 
7.2 Urban Expansion 
Continued urban expansion may increase coastal exposure by placing new development in: 

• floodplains;  
• reclaimed land;  
• wetlands;  
• low-elevation zones.  

This creates a long-term planning dilemma. 
Urban Growth + Rising Seas = Increasing Exposure 

 
8. Deltas and Estuarine Regions 
River deltas are particularly vulnerable because they are: 

• low-lying;  
• densely populated;  
• agriculturally productive;  
• economically important.  
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Examples include the: 
• Ganges–Brahmaputra–Meghna Delta;  
• Mekong Delta;  
• Nile Delta;  
• Mississippi Delta;  
• Pearl River Delta.  

Many deltaic regions experience not only sea-level rise but also sediment reduction and land 
subsidence. 
This creates a compound process: 
Sea-Level Rise + Subsidence + Reduced Sediment Supply = Accelerated Relative Sea-
Level Rise 

 
9. Small Island Developing States 
Small island states face distinctive vulnerabilities. 
Their challenges include: 

• limited land area;  
• coastal settlement concentration;  
• dependence on marine resources;  
• freshwater constraints;  
• tourism dependence;  
• limited relocation options.  

For some islands, adaptation is therefore not simply a matter of constructing seawalls. 
It may involve questions of: 

• long-term habitability;  
• cultural continuity;  
• migration;  
• sovereignty;  
• relocation.  

 
10. Coastal Erosion 
Sea-level rise can increase coastal erosion, although the relationship varies geographically. 
Erosion is influenced by: 

• wave energy;  
• sediment supply;  
• coastal geology;  
• storms;  
• human engineering;  
• vegetation;  
• currents.  

Beach and shoreline erosion can threaten: 
• homes;  
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• roads;  
• tourism infrastructure;  
• agricultural land;  
• ecosystems.  

Hard coastal structures may protect one location while altering sediment transport and 
increasing erosion elsewhere. 

 
11. Coastal Flooding 
11.1 Tidal Flooding 
As mean sea level rises, high tides begin from a higher baseline. 
Consequently, floods that were previously rare can become increasingly common. 
This process is sometimes described as nuisance flooding or high-tide flooding. 
The importance of this phenomenon is that communities may experience frequent disruption 
even without an extreme storm. 

 
11.2 Extreme Coastal Flooding 
Sea-level rise raises the baseline upon which storm surges occur. 
Therefore: 
Higher Mean Sea Level + Storm Surge = Greater Flood Risk 
Recent research has reported a substantial increase in the frequency of extreme coastal water 
levels associated with human-caused sea-level rise.  

 
12. Storm Surges and Tropical Cyclones 
Coastal vulnerability becomes particularly severe when rising seas interact with tropical 
cyclones. 
A cyclone can generate: 

• storm surge;  
• extreme waves;  
• heavy rainfall;  
• coastal erosion.  

Sea-level rise effectively raises the starting point of the ocean before the storm arrives. 
Therefore, the same storm can produce greater inundation under future sea-level conditions. 

 
13. Land Subsidence 
An important geographical factor is relative sea-level rise. 
Relative sea-level rise is determined by: 
Global/Regional Ocean Rise + Local Land Movement 
If land sinks while the ocean rises, relative sea level increases faster. 
Subsidence may result from: 

• groundwater extraction;  
• sediment compaction;  
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• oil and gas extraction;  
• natural geological processes;  
• construction loading.  

This is especially important for low-lying cities built on deltaic or reclaimed land. 
 

14. Saltwater Intrusion 
Sea-level rise can push saline water farther inland. 
Saltwater intrusion can affect: 

• groundwater;  
• drinking-water supplies;  
• agricultural soils;  
• freshwater ecosystems.  

Agricultural regions are particularly vulnerable because increased salinity can reduce crop 
productivity. 

 
15. Coastal Ecosystems 
Coastal ecosystems provide important natural protection. 
These include: 

• mangroves;  
• salt marshes;  
• coral reefs;  
• seagrass beds;  
• dunes;  
• wetlands.  

They can reduce wave energy, store carbon, support biodiversity, and protect communities. 
However, ecosystems themselves are threatened by: 

• sea-level rise;  
• warming;  
• pollution;  
• land reclamation;  
• coastal development.  

 
16. Mangroves as Natural Coastal Defenses 
Mangroves are particularly important in tropical coastal environments. 
They can: 

• reduce wave energy;  
• stabilize sediments;  
• provide habitat;  
• store carbon;  
• support fisheries.  

Mangrove restoration can therefore simultaneously contribute to: 
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Coastal Protection + Biodiversity + Livelihoods + Climate Mitigation 
However, ecosystem-based adaptation is not universally sufficient. In heavily urbanized areas, 
natural systems may need to be combined with engineered infrastructure. 

 
17. Economic Impacts 
Sea-level rise threatens several economic sectors. 
17.1 Agriculture 
Coastal agriculture may be affected by: 

• salinity;  
• flooding;  
• erosion;  
• loss of productive land.  

17.2 Fisheries 
Changes in coastal ecosystems can affect: 

• fish habitats;  
• aquaculture;  
• fisheries infrastructure.  

17.3 Tourism 
Tourism infrastructure may be threatened by: 

• beach erosion;  
• flooding;  
• storm damage;  
• ecosystem degradation.  

17.4 Ports 
Ports are particularly important because they represent concentrated economic assets. 
Flooding can disrupt: 

• shipping;  
• logistics;  
• manufacturing;  
• energy supplies.  

 
18. Social Impacts 
Coastal vulnerability is also a social issue. 
Low-income populations may have fewer resources to: 

• relocate;  
• rebuild;  
• purchase insurance;  
• strengthen homes;  
• access alternative employment.  

This can create a cycle: 
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Poverty → High-Risk Settlement → Disaster Loss → Reduced Wealth → Greater Future 
Vulnerability 
Thus, vulnerability is partly produced by socioeconomic inequality. 

 
19. Climate-Induced Displacement 
Rising seas can contribute to displacement through: 

• repeated flooding;  
• land loss;  
• housing destruction;  
• livelihood disruption;  
• water insecurity.  

Displacement can be: 
Temporary 
People leave during a storm and later return. 
Seasonal 
People move temporarily because of recurrent environmental conditions. 
Permanent 
Communities relocate because areas become increasingly difficult to inhabit. 
Managed relocation creates complex questions involving: 

• property rights;  
• compensation;  
• cultural identity;  
• social networks;  
• political authority.  

 
20. Coastal Vulnerability in India 
India provides an important case for examining rising seas because of its extensive coastline, 
dense coastal population, major ports, agricultural deltas, islands, and large coastal cities. 
Important vulnerable regions include: 

• Mumbai metropolitan region;  
• Kolkata and the Hooghly estuary;  
• Chennai;  
• Kochi;  
• Odisha's coast;  
• Andhra Pradesh's coastal districts;  
• Gujarat's coastal areas;  
• Sundarbans;  
• Andaman and Nicobar Islands;  
• Lakshadweep.  

Recent reporting on a 2026 study indicates that the North Indian Ocean—including the Arabian 
Sea and Bay of Bengal—has experienced sea-level rise of approximately 4.83 millimeters per 
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year, above the global average cited in that report, highlighting concerns for India's coastal 
populations.  
The geographical significance is considerable because coastal India combines: 
High Population + Economic Assets + Deltas + Cyclones + Sea-Level Rise + Coastal 
Ecosystems 
This makes integrated coastal-zone management especially important. 

 
21. Coastal Cities and Infrastructure 
Critical infrastructure at risk includes: 

• roads;  
• railways;  
• airports;  
• ports;  
• power plants;  
• water-treatment facilities;  
• sewage systems;  
• telecommunications.  

Infrastructure systems are interconnected. 
For example: 
Flooded Road → Transportation Disruption → Worker Displacement → Supply-Chain 
Disruption → Economic Loss 
Therefore, vulnerability assessment should consider infrastructure networks rather than 
individual facilities alone. 

 
22. Coastal Vulnerability Mapping 
Geographic Information Systems are increasingly important for identifying vulnerable 
locations. 
A coastal vulnerability assessment can combine: 

• elevation;  
• slope;  
• distance from coastline;  
• population density;  
• land use;  
• building density;  
• socioeconomic indicators;  
• shoreline change;  
• storm-surge exposure.  

A simplified GIS workflow is: 
Satellite Data 
↓ 
Digital Elevation Model 
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↓ 
Land-Use Mapping 
↓ 
Population Data 
↓ 
Hazard Modelling 
↓ 
Exposure Analysis 
↓ 
Vulnerability Index 
↓ 
Risk Map 
This enables planners to identify high-priority areas. 

 
23. Remote Sensing and Coastal Monitoring 
Satellite technology has transformed coastal geography. 
Remote sensing can monitor: 

• shoreline movement;  
• coastal erosion;  
• land subsidence;  
• vegetation change;  
• flooding;  
• wetland loss.  

Satellite altimetry has also provided continuous global observations of sea-level change. 
NASA's satellite record, extending from the early 1990s to the present, provides an important 
basis for monitoring global mean sea level.  

 
24. Artificial Intelligence and Coastal Risk 
AI and GeoAI can enhance coastal vulnerability assessment. 
Machine-learning systems can analyze: 

• satellite imagery;  
• elevation data;  
• historical flood records;  
• population distributions;  
• weather information.  

Potential applications include: 
• flood prediction;  
• shoreline-change detection;  
• erosion forecasting;  
• infrastructure vulnerability assessment;  
• evacuation optimization.  
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Generative AI is also beginning to contribute to probabilistic hazard forecasting. For example, 
a 2026 study developed a generative-AI approach for probabilistic tsunami inundation 
forecasting, aiming to represent uncertainty rather than produce only deterministic inundation 
boundaries.  
This illustrates a broader transition toward uncertainty-aware coastal intelligence. 

 
25. Adaptation Strategies 
25.1 Hard Engineering 
Traditional coastal defenses include: 

• seawalls;  
• levees;  
• storm barriers;  
• floodgates;  
• dikes;  
• breakwaters.  

These can provide strong protection in densely developed areas. 
However, they can also: 

• be expensive;  
• require continuous maintenance;  
• alter sediment transport;  
• transfer risk;  
• create a false sense of security.  

 
26. Nature-Based Adaptation 
Nature-based approaches include: 

• mangrove restoration;  
• wetland conservation;  
• dune restoration;  
• coral reef protection;  
• coastal forest restoration.  

These approaches can provide multiple benefits. 
The most effective strategy may combine natural and engineered defenses. 

 
27. Land-Use Planning 
One of the most cost-effective strategies is avoiding inappropriate development. 
Planning can: 

• restrict construction in high-risk areas;  
• establish coastal setback zones;  
• protect wetlands;  
• preserve floodplains;  
• guide new development toward safer locations.  
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This demonstrates an important principle: 
Risk Avoidance is Often More Sustainable Than Risk Defense. 

 
28. Managed Retreat 
Where long-term protection becomes economically or physically unrealistic, managed retreat 
may become necessary. 
Managed retreat involves planned relocation of: 

• households;  
• infrastructure;  
• businesses;  
• public facilities.  

It is politically and socially difficult because coastal locations are often deeply connected to: 
• identity;  
• culture;  
• property;  
• livelihoods.  

Therefore, retreat must be participatory and socially just. 
 

29. Early-Warning Systems 
Early-warning systems can reduce mortality and disaster losses. 
Effective systems require: 

1. hazard monitoring;  
2. forecasting;  
3. communication;  
4. public preparedness;  
5. evacuation capacity.  

Technology alone is insufficient. 
Warnings must reach communities in forms they can understand and act upon. 

 
30. Climate-Resilient Infrastructure 
Infrastructure should increasingly be designed around future rather than historical climate 
conditions. 
Examples include: 

• elevated roads;  
• flood-resistant electrical systems;  
• resilient drainage;  
• raised buildings;  
• protected water systems;  
• flexible coastal barriers.  

Long-lived infrastructure requires consideration of sea-level conditions decades into the future. 
 

https://aionlinguistica.com/AIONL


AION Linguistica 
E-ISSN: 2281-6585 
Website: https://aionlinguistica.com/AIONL 
Issue 02 (2026)   

58 
   
      
 

31. Adaptation Finance 
Coastal adaptation can be extremely expensive. 
Developing regions may face a particular disadvantage because they often have: 

• fewer financial resources;  
• weaker infrastructure;  
• limited insurance coverage;  
• greater dependence on vulnerable livelihoods.  

International climate finance can therefore play an important role in supporting coastal 
adaptation. 

 
32. Mitigation and Adaptation 
Coastal resilience requires both. 
Mitigation 
Reducing greenhouse-gas emissions can limit future warming and long-term sea-level rise. 
Adaptation 
Communities must prepare for sea-level rise that is already occurring and will continue for 
decades. 
Therefore: 
Mitigation determines the magnitude of future risk. 
Adaptation determines how societies manage unavoidable risk. 
Neither is sufficient alone. 

 
33. Research Gaps 
Several important research gaps remain. 
33.1 Local Relative Sea-Level Rise 
Global averages do not adequately describe local coastal risk. 
More high-resolution measurements are required for: 

• subsidence;  
• groundwater extraction;  
• sediment dynamics;  
• local ocean circulation.  

 
33.2 Compound Hazards 
Future research should increasingly examine combinations of: 
Sea-Level Rise + Storm Surge + Heavy Rainfall + River Flooding 
rather than studying each hazard independently. 

 
33.3 Social Vulnerability 
Physical exposure is relatively easy to map. 
Social vulnerability is more difficult. 
Future research should incorporate: 
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• income;  
• age;  
• health;  
• housing quality;  
• migration status;  
• access to transportation;  
• social networks.  

 
33.4 Long-Term Adaptation 
Infrastructure planning commonly focuses on several decades. 
However, sea-level rise continues beyond 2100. 
Research therefore needs to examine: 

• 2100;  
• 2150;  
• 2200;  

especially for infrastructure with very long lifespans. 
 

34. Future Research Directions 
The future study of coastal vulnerability should increasingly integrate: 
1. High-resolution satellite observations 
For monitoring shoreline and land-surface change. 
2. AI-based hazard modelling 
For rapid prediction. 
3. Digital twins 
For testing alternative coastal adaptation scenarios. 
4. Participatory GIS 
For integrating local knowledge. 
5. Socioeconomic vulnerability modelling 
For identifying communities most at risk. 
6. Climate migration studies 
For understanding long-term population redistribution. 
7. Nature-based solutions 
For integrating ecosystems into coastal planning. 

 
35. Discussion 
Rising seas represent a particularly important geographical challenge because their impacts are 
spatially differentiated. 
Global mean sea-level rise provides an overall indicator, but actual coastal risk depends on 
local conditions. 
A city experiencing: 
4 mm/year ocean rise + 3 mm/year land subsidence 
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may effectively experience approximately: 
7 mm/year relative sea-level rise 
before additional effects such as storm surge and tides are considered. 
This demonstrates why global averages cannot substitute for local vulnerability assessment. 
The current scientific record confirms a long-term acceleration in global sea-level rise. NASA's 
satellite observations indicate that the rate has more than doubled since the beginning of the 
satellite era. At the same time, annual variations can be substantial, as illustrated by the 
unusually low increase in 2025 compared with 2024.  
The key geographical question is therefore not simply: 
"How much will sea level rise?" 
It is: 
"Where, when, and for whom will rising seas create unacceptable risks?" 
This reframing is important because vulnerability is socially and geographically produced. 
Two communities at the same elevation may experience very different outcomes because of 
differences in: 

• wealth;  
• infrastructure;  
• governance;  
• coastal defenses;  
• social networks;  
• access to information;  
• housing conditions.  

Consequently, coastal adaptation must be both spatially targeted and socially inclusive. 
 

36. Conclusion 
Rising seas constitute one of the most significant long-term transformations affecting coastal 
geography. Satellite observations have established a clear upward trend in global mean sea 
level, with the rate of rise more than doubling over the modern satellite record.  
The consequences extend far beyond permanent inundation. 
Sea-level rise can intensify: 

• coastal flooding;  
• erosion;  
• storm-surge impacts;  
• saltwater intrusion;  
• ecosystem degradation;  
• infrastructure disruption;  
• agricultural losses;  
• livelihood insecurity;  
• displacement.  

However, vulnerability is not determined solely by physical exposure. 
It emerges from the interaction of: 
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Hazard + Exposure + Sensitivity + Adaptive Capacity. 
This means that effective coastal policy must combine physical science with geography, 
economics, sociology, urban planning, ecology, and governance. 
Several adaptation strategies are available, including: 

• seawalls and flood defenses;  
• mangrove and wetland restoration;  
• resilient infrastructure;  
• coastal zoning;  
• early-warning systems;  
• climate-resilient urban planning;  
• managed retreat.  

No single strategy is appropriate everywhere. 
Highly urbanized coastal areas may require engineered defenses, while wetlands and low-
density regions may benefit more from ecosystem restoration and development restrictions. 
Some communities may eventually require planned relocation. 
The most effective approach is therefore place-based adaptation. 
At the global level, however, adaptation cannot replace climate mitigation. The magnitude of 
future sea-level rise depends strongly on the trajectory of global warming. The decisions made 
today regarding greenhouse-gas emissions, infrastructure investment, land use, and coastal 
development will influence the geographical distribution of coastal risk for centuries. 
Rising seas should therefore be understood not merely as an environmental threat but as a 
transformation of the geography of human settlement. 
The central challenge of the coming decades will be to determine where development should 
continue, where protection should be strengthened, where ecosystems should be restored, 
and where retreat may eventually become necessary. 
The future of coastal geography will consequently depend on the ability of societies to combine 
accurate scientific observation, geospatial technologies, climate adaptation, sustainable 
development, and social justice into long-term coastal strategies. 
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